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(54) POWER SUPPLY UNIT 
{57)Abstract: 

PROBLEM TO BE SOLVED: To provide a power supply unit which permits a 
storage battery for maintaining adequate storage performance, for as long a 
period as possible by avoiding the disadvantage of its storage battery 
deteriorating at an early stage. 

SOLUTION: This power supply unit includes the storage battery 5 S which stores 
surplus power of a fuel celi 1 and outputs the stored power to the outside if the 
fuei cell, is short of output, a power consumption means 4 which consumes 
surplus power, a charging state detection means 6 which detects the charging 
state of the storage battery, and a control means 12 which controls the operating 
conditions of the power supply unit. If the power generated in the fuel cell 1 is 
smaller than the load power, the power stored in the storage battery 5 is 
outputted to the outside, and if the output generated in the fuel ceil 1 is larger 
than the load power and is not fully charged, the surplus power is stored in the 



storage battery 5, if it is fuliy charged, then the surplus power is consumed with 
the power consumption means; and when the storage battery 5 stays fuiiy 
charged for over a specified time interval, the power stored in the storage battery 
is consumed with the power consumption means 40. 



* NOTICES * 

JPO and INPiT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not 

reflect the original precisely. 

2.**** shows the word which can not be translated. 

3.ln the drawings, any words are not translated. 

CLAIMS 

[Claim(s)] 

[Claim 1]A storage battery for outputting electric power which stored electricity 
surplus electric power of a fuel cell which outputs generated electric power 
outside, and said fuel cell, and was stored electricity at the time of output 



shortage of said fuel cell outside, A power consumption means which consumes 
said surplus eiectric power, and a charging state detection means to detect a 
charging state of said storage battery. Have a management tool which manages 
operational status of an electric power unit, if generated output of said fuel ceil is 
smaliness from load power of utility power load, wili output outside electric power 
which stored electricity said storage battery, and if generated output of said fuel 
oei! is size from said load power, if said storage battery is not in a full charge 
state, said surplus electric power will be made to store electricity said storage 
battery, If it is in said full charge state and the state where it is the eiectric power 
unit constituted so thai said surplus electric power may be made to consume in 
said power consumption means, and said storage battery is in said full charge 
state in said management tool wili continue beyond a set period, An electric 
power unit constituted so that storage battery eiectrodischarge treatment which 
makes eiectric power which said storage battery stored electricity consume in 
said power consumption means may be performed. 

[Claim 2]The electric power unit according to claim 1 which said power 
consumption means comprises electric-type heating apparatus which heats heat 
load, and is constituted so that said storage battery eiectrodischarge treatment 
may be performed only when it judges whether said management too! needs 
heat supply by said heat ioad and it is judged that said heat supply is required. 



[Claim 3JA storage battery for outputting electric power which stored electricity 
surplus electric power of a fuel cell which outputs generated electric power 
outside, and said fuel cell, and was stored electricity at the time of output 
shortage of said fuel cell outside, A power consumption means which consumes 
said surplus electric power, and a charging state detection means to detect a 
charging state of said storage battery, Have a management tool which manages 
operational status of an electric power unit, if generated output of said fuel cell Is 
smallness from load power of utility power load, will output outside electric power 
which stored electricity said storage battery, and if generated output of said fuel 
cell is size from said load power, if said storage battery is not in a full charge 
state, said surplus electric power will be made to store electricity said storage 
battery, If it is in said fuii charge state and the state where it is distinguished that 
it is the electric power unit constituted so that said surplus electric power may be 
made to consume in said power consumption means, and said storage battery is 
in said full charge state in said management tool will continue beyond a set 
period, An electric power unit constituted so that electric power which said 
storage battery stored electricity may be made to consume, and an output of 
said fuel cell may be reduced and it may operate, 

[Claim 4] Have a heat-consumption device heated by exhaust heat by said fuel 
cell, and it is Judged whether heating by exhaust heat according [ said 



management too! / on said heat-consumption device and ] to said fuei eel! is 
required, The electric power unit according to ciaim 3 constituted so that an 
output of said fuel ceil roay be reduced and it may operate, only when it is judged 
that the heating is not required. 



DETAILED DESCRIPTION 

[Detailed Description of the invention] 
[0001] 

[Field of the inventionjThe storage battery for outputting the electric power which 
this invention stored electricity the surplus electric power of the fuel cell which 
outputs the generated electric power outside, and said fuei cell, and was stored 
electricity at the time of the output shortage of said fuei eel! outside, The power 
consumption means which consumes said surpius electric power, and a 
charging state detection means to detect the charging state of said storage 
battery, Have a management tool which manages the operational status of an 
electric power unit, if the generated output of said fue! ceil is smallness from the 
load power of utility power load, will output outside the eiectric power which 
stored electricity said storage battery, and if the generated output of said fuel cell 



is size from said load power, If said storage battery is not in a full charge state, 
said surplus electric power will be made to store electricity said storage battery, 
and if it is in said full charge state, it is related with the electric power unit 
constituted so that said surplus electric power may be made to consume in said 
power consumption means. 
|0002] 

[Description of the Prior Artjln the electric power unit of the above-mentioned 
composition, although electric power is generated for example, with the fuel cell 
generated using the electrochemical reaction of hydrogen and oxygen, when this 
fuel cell adjusts that output, it is hard to perform output adjustment with it. [ a 
comparatively small output-control possible quantity per unit time and ] 
I frequent ] Then, when the output power of a fuel cell remains to utility power 
load, a part for the surplus is stored in a storage battery, and when the 
generated output of a fuel ceil is insufficient to utility power ioad, he is trying to, 
output the electric power currently conserved in the electricity storage pari on the 
other hand in the electric power unit using such a fuel cell. Even if it is a case 
where it has composition which stores electricity the surplus electric power of a 
fuel cell at an electricity storage part in the electric power unit of such 
composition, Since it cannot be made to store electricity more even if it makes it 
make surplus electric power store electricity a storage battery, since the capacity 



by a storage battery which can be stored electricity has a limitation if the storage 
battery is in the full charge state, he is trying to make the surplus electric power 
consume in said power consumption means in such a case. . And if it is detected 
that a storage battery is in not a full charge state but the state which can be 
charged, will make surplus electric power charge a storage battery by the former, 
in the electric power unit of such composition, when the generated output of a 
fuel cell is size from the load power of utility power load. When it was in the full 
charge state and was in the state whose charge is impossible any more, charge 
had become the composition of making the surplus electric power of a fuel cell 
consuming in said power consumption means so that might not be performed in 
a storage battery any more. That is, the storage battery was in the state where 
no charging operation and discharge operation are performed, at this time. 
[0003] 

jProblem{s) to be Solved by the InventionjConventionaliy [ above-mentioned j, in 
composition, although it couid use effectively, without making generated output 
useless by making the surplus electric power in a fuel cell consume in a power 
consumption means when the storage battery was in the full charge state, there 
was still room for an improvement at the following points. 
[0004]8y the way, although the series connection of many lithium ion batteries 
etc. is carried out and a storage battery may be constituted as a storage battery 



used for such an electric power unit, for example, In such a storage battery, 
when the state where the charging state is in the fuil charge state continues for a 
long time, there is a possibility that accumulation-of-electricsty performance may 
deteriorate, for example, there is a possibility that the inconvenience of it 
becoming impossible for charge voltages to fall and use it at an early stage by 
short use etc, may arise. 

[OOOSjAlthough set as a proper value make it correspond to the size of the utility 
power load predicted beforehand In the above-mentioned composition as 
generated output which a fuel cell outputs, and lessen surplus electric power and 
short power as much as possible, Utility power load always is not constant, st 
changes according to a power use person's operating condition, etc., and it is 
also considered that the state of being power load less than the power load 
predicted at the beginning continues for a long time. However, conventionally 
[ above-mentioned ], in composition, if the state where the generated output of a 
fuel ceil is size from utility power load In this way continues for a long time, The 
state where a storage battery will be in a full charge state will continue over long 
time, the accumulation-of-electricity performance of a storage battery which was 
described above deteriorated, and there was a possibility that the inconvenience 
that charge voltages will fall at an early stage by short use might occur. 
[0006]This invention is made paying attention to this point, the purpose avoids 



the disadvantage a storage battery deteriorates at an early stage, and a storage 
battery is at the point of providing the electric power unit it becomes possible to 
maintain proper accumuiatton-of-electricity performance over a long period as 
much as possible. 
[0007] 

[Means for Solving the ProblemjA storage battery for outputting electric power 
which stored electricity surplus electric power of a fuel cell which outputs 
generated electric power outside, and said fuel cell, and was stored electricity at 
the time of output shortage of said fuel ceii outside according to claim 1, A power 
consumption means which consumes said surplus electric power, and a 
charging state detection means to detect a charging state of said storage battery, 
Have a management tool which manages operational status of an electric power 
unit, if generated output of said fuei cell is smallness from load power of utility 
power load, will output outside electric power which stored electricity said 
storage battery, and if generated output of said fuel cell is size from said load 
power, in an electric power unit constituted so that said surplus electric power 
may be made to consume in said power consumption means, if said surplus 
electric power will be made to store electricity said storage battery if said storage 
battery is not in a full charge state, and it is in said full charge state, If the state 
where said storage battery is in said full charge state continues beyond a set 



period, said management tool is constituted so that storage battery 
electrodischarge treatment which makes eiectric power which said storage 
battery stored electricity consume in said power consumption means may be 
performed. 

[00Q8]That is, from utility power load, if generated output of a fuel cell is 
smallness, since it is insufficient, it will output outside electric power which stored 
electricity a storage battery with an output of a fuel cell. Since it can charge, a 
storage battery makes surplus electric power in a fuel cell store electricity a 
storage battery, if generated output of a fuel cell is larger than utility power load 
and a storage battery is not in a full charge state. Since a storage battery cannot 
be made to charge more If it is in a full charge state, surpius eiectric power is 
made consumed in a power consumption means. Thus, even if it uses an output 
of a fuel eel! in the state with little change as much as possible, according to 
change of utility power load, current supply can be performed appropriately, 
[0009] And when the state where a storage battery is in a fuil charge state 
continues beyond a set period, electric power which a storage battery stored 
electricity is made to consume in a power consumption means. Thus, by making 
electric power which a storage battery stored electricity consume in a power 
consumption means, a storage battery will be canceled from a fuli charge state. 
[0010]Therefore, being able to perform current supply appropriately according to 



change of utility power ioad. it can make it avoid beforehand that a full charge 
state of a storage battery continues over long time beyond a set period, 
disadvantage a storage battery deteriorates at an early stage is avoided, and it 
was able to come to provide an electric power unit with which a storage battery 
becomes possible [ maintaining proper accumulation-of-eiectricity performance 
over a long period as much as possible ]. 

[001 1]According to claim 2, in claim 1, it is constituted from electric-type heating 
apparatus which heats heat ioad by said power consumption means, and said 
management tool, Oniy when it judges whether heat supply is required of said 
heat load and it is judged that said heat supply is required, it is constituted so 
that said storage battery eiectrodischarge treatment may be performed. 
[0012]Name!y. since a power consumption means comprises electric-type 
heating apparatus which heats heat load, Since it is made to perform storage 
battery eiectrodischarge treatment only when effective use of energy can be 
aimed at by using surplus electric power effectively for heating of heat load and it 
is judged with such heat ioad that heat supply is required, With heat load, when 
heat supply is not required, useless consumption of energy of making it heat 
vainly can be prevented beforehand, and a suitable means to carry out claim 1 is 
obtained. 

[00 13] A storage battery for outputting electric power which stored electricity 



surplus electric power of a fuel cell which outputs generated electric power 
outside, and said fuel cell, and was stored electricity at the time of output 
shortage of said fuel ceil outside according to claim 3, A power consumption 
means which consumes said surplus electric power, and a charging state 
detection means to detect a charging state of said storage battery; Have a 
management too! which manages operational status of an electric power unit, if 
generated output of said fue! cell is smallness from load power of utility power 
ioad, wii! output outside electric power which stored electricity said storage 
battery, and if generated output of said fuel cei! is size from said load power, In 
an electric power unit constituted so that said surplus electric power may be 
made to consume in said power consumption means, if said surplus electric 
power will be made to store eiectricity said storage battery if said storage battery 
is not in a full charge state, and it is in said full charge state, If the state where it 
is distinguished that said storage battery is in said full charge state continues 
beyond a set period, said management tool is constituted so that eiectric power 
which said storage battery stored electricity may be made to consume, and an 
output of said fuel ceil may be reduced and it may operate, 
[0014]That is, from utility power load, if generated output of a fuel cell is 
smallness, since it is insufficient, it will output outside electric power which stored 
electricity a storage battery with an output of a fuel ceil. Since it can charge, a 



storage battery makes surplus electric power in a fuel cell store electricity a 
storage battery, if generated output of a fuel cell is larger than utility power load 
and a storage battery is not in a full charge state. Since a storage battery cannot 
be made to charge more if it is in a full charge state, surplus electric power is 
made consumed in a power consumption means. Thus, even if it uses an output 
of a fuel eel! in the state with little change as much as possible, according to 
change of utility power load, current supply can be performed appropriately, 
[0015]And when the state where a storage battery is in a full charge state 
continues beyond a set period, he is trying to make electric power which a 
storage battery stored electricity consume by reducing an output of a fuel cell 
and operating. That is, when an output of a fuel cell declines, since it runs short 
with an output of a fuel cell to utility power load, electric power which stored 
electricity a storage battery will be outputted outside. Thus, by making electric 
power which a storage battery stored electricity consume, a storage battery will 
be canceled from a full charge state. 

[0016]Therefore, being able to perform current supply appropriately according to 
change of utility power load, it can make it avoid beforehand that a full charge 
state of a storage battery continues over long time beyond a set period, 
disadvantage a storage battery deteriorates at an early stage is avoided, and it 
was able to come to provide an electric power unit with which a storage battery 



becomes possible [ maintaining proper accumulation~of-electricity performance 
over a long period as much as possible ]. 

[0017]According to claim 4, in claim 3, have a heat-consumption device heated 
by exhaust heat by said fuel cell, and it is judged whether heating by exhaust 
heat according [ said management too! / on said heat-consumption device and ] 
to said fuel cell is required, Oniy when it is judged that the heating is not required, 
it is constituted so that an output of said fuel cell may be reduced and It may 
operate. 

[0018]Since it has a heat-consumption device heated by exhaust heat by a fuel 
cell, Since energy generated from a fuel ceil can be used effectively and energy 
efficiency can be raised, and he is trying to switch a fuel ceil to low-power output 
operational status moreover when heating is not required in a heat-consumption 
device, A suitable means to carry out claim 3 in the disadvantageous state which 
is not of reducing energy efficiency is obtained. 
[0019] 

[Embodiment of the lnvention][A 1st embodiment] Hereafter, based on a drawing, 
a 1st embodiment of the electric power unit concerning this invention is 
described, The electric power unit concerning this invention is shown in Ira /is 
1 . The pressure-up converter 2 by which this electric power unit carries out 
pressure up of the direct current power of the low voltage outputted from the fuel 



ceil 1 to the direct current power corresponding to the voltage of commercial 
alternating current power of 200 volts. Have the inverter 3 grade which changes 
into alternating current power the direct current power which carried out 
pressure up, and it is constituted, change into alternating current power the 
direct current power outputted from the fuel cell 1 with the inverter 3, and output 
outside, and. When the output power of the fuei eel! 1 remains to the external 
power load 4, When the surpius direct current power is stored in the 
accumulating electricity device ES and the output power of the fuei celi 1 is 
insufficient to external power ioad, it is constituted so that the insufficiency may 
be compensated, and the direct current power currently stored in the 
accumulating electricity device ES may be changed into alternating current 
power with the inverter 3 and it may output outside. 

[0020)When consider output power as the composition supplied to the utility 
power ioad 4, it is made to have carried out the system interconnection to the 
ooromerciai power 35 with the link device 34 and the output power of an electric 
power unit is insufficient to utility power load, that insufficiency is compensated 
with this electric power unit by commercial power. The common electric 
appliance supposing driving as utility power load in the commercial alternating 
current power in an ordinary home, a place of business, etc. has been applicable. 
[0021] And this electric power unit is equipped also with the equipment for 



supplying fuel gas to the fuel ceil 1. That is t as shown in drawing 1, the fuel gas 
which contains hydrogen gas from raw materials and mineral fuel is generated, 
Fuel gas generation part GS which supplies the generated fuel gas to the fuel 
ceil 1, It lets the exhaust gas path 31 pass for Blois 21 which supplies air to the 
fuel cell 1 as oxygen containing gas, and the cooling water supplied to the fuel 
cell 1 from the fuel eel! 1 . The heat exchanger 22 preheated with the discharged 
oxygen pole side exhaust gas and the heat exchanger which preheats said 
cooling water with fuel electrode side exhaust gas discharged through exhaust 
gas path 32 from fuel cell 1 23 grade are provided. The warm water discharged 
through the drainage ditch 33 from the fue! ceil 1 is used for heating of the 
reservoir water currently stored by the hot water reservoir tank 42 which is 
mentioned later. That is, as circulation conduction of the reservoir water currently 
stored by the hot water reservoir tank 42 is carried out through the heat 
exchanger 44 with the pump 43, it has composition which heats the reservoir 
water by which conduction is carried out to this heat exchanger 44 with the heat 
of the warm water discharged through said drainage ditch 33. Although the solid 
polymer type which used solid polymer membrane for the electrolyte is used as 
said fue! cell, the thing of various form, such as a phosphoric acid type, a solid 
oxide type using the solid electrolyte as an electrolyte, etc. which used 
phosphoric acid, can be used as an electrolyte in addition to it. 



[0022]And it has the electric-type heating apparatus 40 as a power consumption 
means which heats the hot and cold water currently stored by consuming electric 
power in the hot water reservoir tank 42 which it had separately as heat load, 
and the power consumption of this eiectric-type heating apparatus 40 is provided 
in the power adjustment 45 in which changing adjustment is free. This power 
adjustment 45 has composition which can carry out changing adjustment of the 
electric energy which the eiectric-type heating apparatus 40 consumes with 
pulse width modulation, for example. Although the hot water stored by said hot 
water reservoir tank 42 is used for a bath, general hot water supply, etc. and it is 
ordered it in heating operation by the setting device which is not illustrated, the 
demand situation of such heat bads will be inputted into the system controller 12 
mentioned later. 

[0023]The desuifurizer 24 with which said fuel gas generation part GS carries 
out desulfurization treatment of the original fuel gas of hydrocarbon systems, 
such as natural gas, The steam generation machine 25 which heats the water 
supplied and generates a steam, and the reformer 28 which carries out 
reforming treatment, of the original fuel gas by which desulfurization treatment 
was carried out to hydrogen gas and carbon monoxide gas using the steam 
generated with the steam generation machine 25 with the desuifurizer 24, The 
transformer 27 which carries out conversion processing of the carbon monoxide 



gas in the reforming treatment gas discharged from the reformer 26 at the choke 
damp using a steam, it consists of selective oxidation machine 28 grade which 
oxidizes selectively the carbon monoxide gas which remains into the conversion 
raw gas discharged from the transformer 27, and it is constituted so that fuel gas 
with iittle carbon monoxide gas content may be generated. Since the reforming 
reaction in the reformer 26 is an endoergic reaction, the burner 26b for giving 
reaction fever is formed in the reformer 26, and using exhaust heat of the burner 
26, the steam generation machine 25 heats water and generates a steam. When 
the natural gas which uses methane as the main ingredients is original fue! gas, 
in the reformer 26, the reforming reaction of methane and the steam is carried 
out, and the reforming treatment gas containing hydrogen gas and carbon 
monoxide gas is generated. 

(0024]8etween the accumulating electricity device ES and the power supply 
path 7, switch SW1 which is intermittent in a circuit is provided, and the switch 
SW1 functions as the isolating switch 8 which intercepts between the 
accumulating electricity device ES and the power supply paths 7, when an 
operation abnormality etc. occur, 

(0025]Next, explanation is added about the composition of the accumulating 
electricity device ES. As shown if ^^r q J while output voltage carries out the 
96-piece series connection of the unit battery cell C which is several voits (for 



example, about 3-4 volts), and the storage battery 5 is constituted, and charging 
the direct current power for a surplus and storing electricity this storage battery 5, 
It is constituted so that the direct current power which this storage battery 5 
stored electricity may be changed into alternating current power with the inverter 
3 and it can output outside. The lithium ion battery is used as said unit battery 
cell C, And the electricity storage part U is constituted by this accumulating 
electricity device ES by using every eight unit battery cell C as one unit The 
whole comprises the electricity storage part U of 12, and it has the monitoring 
instrument KS which performs various kinds of processings which are mentioned 
later, respectively, supervising voltage between each terminal, internal 
temperature, etc. of eight unit battery cell C which belongs to each of those 
electricity storage parts U of every at the electricity storage part U. The charging 
state detection means 8 is constituted by these 12 monitoring instruments KS. 
£0026]The inside of unit battery cell f of 9 or 8 voltage detectors as a voltage 
detection means for said monitoring instrument KS to detect the voltage 
between each terminal of eight unit battery cell C as shown in -is ng y C. 
Between positive/negative both the tenninals of unit battery cell C judged as 
what terminal voltage should carry out eiectrodtscharge treatment greatly 
compared with other things via a resistor. As a discharging means which 
short-circuits and is made to discharge. Between ********** iq and other 



monitoring instruments KS S a digital signal. With a serial transmission system, 
communication of information. Operation of the communications department 1 1 
between devices which carries out, and the whole electric power unit. Between 
the system controllers 12 to manage, a digital signal. Based on the 
communications department 13 between higher ranks which communicates 
information with a serial transmission system, the temperature detecting section 
15 which inputs the detection information on the therm o sensitive register 14 for 
temperature detection which it had for every unit of the storage battery 5, the 
protection circuit operating section 16 which operates the isolating switch 8, and 
the detection information on the voltage detector 9, Discharge operation 
processing in which distinguish what should be discharged among two or more 
unit cells C, and the distinguished unit cell is made to discharge by said 
discharge circuit 10 so that the voltage between positive/negative of two or more 
unit ceil C each may be in homogeneity or the state near it, When the processing 
and the operation abnormality which communicate to other monitoring 
instruments KS and system controllers 12 generate required information based 
on the information inputted from each part, it has the control circuit 17 grade 
provided with the microcomputer which performs processing etc. which operate 
the protection circuit operating section 16, and is constituted, 
[0027]The one monitoring instrument KS (henceforth a master monitor) in each 



group in and the state of one group comprising the four electricity storage parts 
U, and managing other three monitoring instruments KS (henceforth a slave 
monitoring instrument). Mutually, via the communications department 11 
between devices, and the communication wire 18, they are connected so that 
communication is possible. The master monitor KS in said each group and said 
system controller 12 of each other are connected via the communications 
department 13 between higher ranks, and the communication wire 19 so that 
communication is possible, so that communication is possible. 
[0028]The surveillance intelligence of the storage batteries 5, such as voltage 
detection information on each unit battery cell C and temperature detection 
information, is transmitted to the system controller 12 by such composition, and 
the system controller 12 using these information. Processing which will forbid 
charge beyond it if it is in a full charge state, or will forbid discharge if the 
charging state is falling rather than the preset value is performed supervising a 
charging state, a temperature state, etc. of the storage battery 5, That is, the 
system controller 12 distinguishes whether the storage battery 5 is in a full 
charge state based on the voltage detection information transmitted from each 
monitoring instrument KS, If it is not in a full charge state, it will change into the 
state of making the surplus electric power of a fuel cell storing electricity the 
storage battery 5, and if it is in a full charge state, it is constituted so that surplus 



electric power may be made to consume with the electric-type heating apparatus 
40. 

i0029]And in spite of making surplus electric power consume with the 
electric-type heating apparatus 40, If the state where it is distinguished that the 
storage battery 5 is in a full charge state continues four or more [ set-period T J, it 
is constituted so that the eiectric power which the storage battery 5 stored 
electricity may be consumed with the electric-type heating apparatus 40, and 
storage battery electrodischarge treatment to which the power consumption of 
the eiectric-type heating apparatus 40 is made to increase may be performed. 
Only when it judges whether the heat supply by the electric-type heating 
apparatus 40 is required and it is judged by whether it is ordered a lot of hot 
water in said hot water reservoir tank 42 in the heating operation made into high 
temperature that heat supply is required, it is constituted so that said storage 
battery eiectrodischarge treatment may be performed. The standard value is set 
up according to the utility power load predicted beforehand, and the generation 
output of the fuel cell 1 has composition outputted in the state where it fixed to 
the standard vaiue. 

£0Q30]6ased on the flow chart of • ,w i .} the power consumption processing 
by the system controller 12 is explained, if storage battery electrodischarge 
treatment which is mentioned later is not performed, it is judged whether it is in 



the full charge state which the charging capacity becomes the maximum or a 
value near it in quest of the charging capacity of the storage battery 5 whole 
based on the detection information transmitted from each monitoring instrument 
KS, and is saturated (Steps 1 and 2). That is, by continuing the operation which 
makes surplus electric power charge in the storage battery 5, if the charging 
capacity of the storage battery 5 increases and it is detected that charging 
capacity is in the full charge state (state shown with Q point of drawing 5) which 
is saturated with the maximum or the value near it as shown in drawing 5, 
Surpius-eiectric-power consumption processing in which surplus electric power 
is made to consume with the electric-type heating apparatus 40 is performed, 
and a timer counter is counted up from the time {Steps 3 and 4). The following 
processings are performed in this surplus-electric-power consumption 
processing. That is, the voltage detection circuits 46 detect the output voltage of 
the power supply passage 7 when the storage battery 5 is judged to be in said 
fui! charge state, In [ memorize the vaiue as an upper limit voltage value and ] 
said surpius-eiectric-power consumption processing, Operation of said power 
adjustment 45 is controlled that the power consumption of the electric-type 
heating apparatus 40 should be adjusted so that the output voltage of the power- 
supply passage 7 detected with the voltage detection circuits 46 does not 
exceed said upper limit voltage value. 



[0031]And it is distinguished that the state where the storage battery 5 was in a 
full charge state exceeding the preset value ts in counted value t of a timer 
counter continued four or more [ set-period T ] (Step 5), And if it is judged that 
the heat supply by the eiectric-type heating apparatus 40 is required (Step 6), 
storage battery eiectrodischarge treatment which makes the electric power 
which the storage battery 5 stores electricity consume with this electric-type 
heating apparatus 40 will be performed (Step 7). In this storage battery 
eiectrodischarge treatment, the output voltage of the power supply passage 7 
detected with the voltage detection circuits 46 controls operation of said power 
adjustment 45 to become the programmed voltage set as the value only whose 
specified quantity is lower than said upper limit voltage value. When it does so, 
the electric power currently stored in the storage battery 5 will be outputted to the 
electric-type heating apparatus 40, As a result, as shown in drawing 5. the 
charging capacity of the storage battery 5 will decrease, a full charge state will 
be canceled, and a full charge state can be beforehand prevented from 
continuing over long time. If this storage battery eiectrodischarge treatment 
starts that processing, processing will be continued and performed until the 
charging capacity of the storage battery 5 falls to the charging capacity for an 
eiectrodischarge treatment stop only with a low preset value from the value 
corresponding to a full charge state, The processing will be ended if charging 



capacity fails even to the charging capacity for an electrodischarge treatment 
stop (Step 1). When the heat supply fay the eiectric-type heating apparatus 40 is 
not required, storage battery electrodischarge treatment is not performed (Step 
6). if it is not in a fuil charge state, a timer counter will be reset (Step 8) and the 
surplus electric power of the fuel cell 1 will be made to charge in the storage 
battery 5. 

[0032] [A 2nd embodiment] Next, a 2nd embodiment of the electric power unit 
concerning this invention is described. According to this embodiment, since the 
composition of the power consumption processing by the output form and said 
system controller of a fuel cell differs and also other composition is the same as 
that of the case of a 1st embodiment of the above, only different composition is 
explained and explanation is omitted about other composition. 
|0033]Aithough the generation output of the fuel cei! 1 was considered as the 
composition used fixing to a standard value in a 1st embodiment, The standard 
output mode in which it is constituted enabling free changing adjustment and the 
fuei ceii 1 outputs the output of the fuel cell 1 with said standard value in this 
embodiment in a system controller, It has composition which the fuei cell 1 can 
switch to the low-power output mode of operation which an output declines more 
nearly substantially than a standard value and is ouiputted in low-power output 
smaller than utility power load freely. And If the state where it is distinguished 



that the storage battery 5 is in a full charge state continues beyond a set period, 
the system controller is constituted so that the electric power which the storage 
battery 5 stored electricity may be made to consume with said electric-type 
heating apparatus 40, and the output of the fuel ceil 1 may be reduced and it 
may operate. In the heat exchanger 44 as a heat-consumption device with which 
a system controller is heated by exhaust heat by a fuel eel! from the hot water 
supply demand demanded, Only when it judges whether heating by exhaust 
heat of a fuel cell is required and it is judged that the heating is not required, it is 
constituted so that the output of said fuel cell may be reduced and it may operate. 
[0Q34]Based on the flow chart in drawing 6, power consumption processing of 
the system controller 12 is explained. Distinguish, and if not set up, whether the 
low-power output mode of operation is set up, It is judged whether it is in the full 
charge state which the charging capacity becomes the maximum or a value near 
it in quest of the charging capacity of the storage battery 5 whole based on the 
detection information transmitted from each monitoring instrument KS, and is 
saturated (Steps 10 and 1 1). That is, by continuing the operation which makes 
surplus electric power charge in the storage battery 5, If the charging capacity of 
the storage battery 5 increases and it is detected that charging capacity is in the 
full charge state (state shown with G point of drawing 7} which is saturated with 
the maximum or the value near it as shown in drawing 7, Surplus-electric -power 



consumption processing in which surplus electric power is made to consume 
with the electric-type heating apparatus 40 as well as the processing in a 1st 
embodiment is performed, and a timer counter is counted up from the time 
{Steps 12 and 13). 

[0035]it is distinguished by that the state where the storage battery 5 was in a full 
charge state exceeding the preset value ts in counted value t of a timer counter 
continued beyond the set period (T5) (Step 14), and At and this time [ and j. It 
distinguishes whether there is any heat demand over the heat exchanger 44 
heated by exhaust heat by the fuel cell 1 which was described above, and if it is 
judged that there is no heat demand, low-power output operation processing will 
be performed {Steps 15 and 16), If there is heat demand over the heat 
exchanger 44, low- power output operation processing will not be performed. And 
if the storage battery 5 is not in a fuii charge state, a timer counter will be reset 
(Step 17) and the surplus electric power of the fuel cell 1 wii! be charged by the 
storage battery 5. in said low-power output operation processing, as the fuel cell 
1 is switched to said low-power output mode of operation, operation is performed 
and it is shown in drawing 7, the electric power currently stored in the storage 
battery 5 will be outputted to utility power load, and a full charge state wii! be 
canceled. That Is, when the output of a fuel cell declines, since it runs short with 
the output of a fuel cell to utility power load, the electric power which stored 



electricity the storage battery will be outputted outside, and the electric power 
which the storage battery stored electricity is consumed. And if the charging 
capacity of the storage battery 5 falls below to the preset value for low-power 
output release, this low-power output operation processing is ended, and it is 
constituted so that the mode of operation of a fuel ceil may he returned to 
standard output mode from the low-power output mode of operation, 
(0036][Another embodiment] Hereafter, another embodiment is listed. 
[0037]( 1 ) The output voltage of the power supply passage 7 when the storage 
battery 5 is judged to be in said full charge state as said surpius-eiectric-power 
consumption processing in a 1st embodiment of the above is memorized as an 
upper limit voltage value, It had composition which controls operation of said 
power adjustment 45 that the power consumption of the eiectric-type heating 
apparatus 40 should be adjusted so that the output voltage of the power supply 
passage 7 detected with the voltage detection circuits 46 might not exceed said 
upper limit voitage value, but it may replace with such composition and may 
constitute as follows. For example, make the circuit which connects said power 
supply passage 7 and said accumulating electricity device ES equipped with a 
current detection machine, and as said surplus-electric-power consumption 
processing, Supervising the current value which flows into this circuit with this 
current detection machine, it is good also as composition which controls 



operation of said power adjustment 45 that the power consumption of the 
electric-type heating apparatus 40 should be adjusted so that charging current 
may not flow into an accumulating electricity device. It is good afso as 
composition which controls operation of said power adjustment 45 so that the 
difference of such electric power is consumed with the electric-type heating 
apparatus 40, as the electric power outputted from the pressure-up converter 2 
and the electric power inputted into the inverter 3 are detected, respectively, 
[0038]Aithough the output voltage of the power supply passage 7 detected with 
the voltage detection circuits 46 controlled operation of said power adjustment 
45 by a 1st embodiment of the above as said storage battery electrodischarge 
treatment to become the programmed voltage set as the value only whose 
specified quantity is lower than said upper limit voltage value, It may replace with 
such composition and may constitute as follows. For example, the circuit which 
connects said power supply passage 7 and said accumulating electricity device 
ES is made to be equipped with a current detection machine, and it may be 
made to control operation of said power adjustment 45 so that the discharge 
current from the accumulating electricity device detected with this current 
detection machine becomes a preset value as said storage battery 
electrodischarge treatment. As the electric power outputted from the 
pressure-up converter 2 and the electric power inputted into the inverter 3 are 



detected, respectively, it may be made to control operation of said power 
adjustment 45 to consume the electric power which added the preset value to 
the difference of such electric power with the electric-type heating apparatus 40, 
[0039](2) The power consumption means comprised eiectric-type heating 
apparatus which heats heat load, in a 1st embodiment of the above, only when it 
was judged that the heat supply by heat load is required, were made to perform 
said storage battery eiectrodischarge treatment but. When it repiaces with such 
composition and the state where said storage battery 5 is in said full charge state 
continues beyond a set period, it is good aiso as composition which aiways 
performs storage battery eiectrodischarge treatment. As long as said power 
consumption means consumes not oniy the electric-type heating apparatus 40 
but electric power, what kind of device may be sufficient as it, 
f0040](3) Oniy when it judged whether heating by exhaust heat by said fuei cell 
is required in said heat-consumption device and it was judged that the heating is 
not required, constituted from a 2nd embodiment of the above so that the output 
of said fuei ceil might be reduced and it might operate, but. if it repiaces with 
such composition and the state where said storage battery is in said full charge 
state continues beyond a set period, it may constitute so that the output of said 
fuel ceii may always be reduced and it may operate. Although the heat 
exchanger for hot water storing was illustrated as a heat-consumption device, 



other heat-consumption devices using exhaust heat of not only this but a fuel cell 
may be used. 

[0041] (4) Although the power consumption means b which consumes the 
electric power of the direct current voltage by which pressure up was carried out 
by the pressure-up converter 2 among composition of being shown in J raw 
as said power consumption means, for example was illustrated in each 
above-mentioned embodiment, The power consumption means a which 
consumes the direct current voltage of the low voltage before pressure up is 
carried out such by not only a connection configuration but by the pressure-up 
converter 2, i.e., the output of a fuel cell, as tt is. Or the power consumption 
means c which consumes the electric power after being changed into exchange 
with the inverter may be used, and it may be made to use two more than of any 
one or power consumption means of these. 

£0042](5) It may be made for the composition switched using control of various 
kinds, such as not only pulse width modulation but phase control, to be used for 
the power adjustment to a power consumption means in the above-mentioned 
embodiment. 

(0043J(6) In each above-mentioned embodiment, when the system 
interconnection was carried out to commercial power and the output power of an 
electric power unit was insufficient to utility power load, considered the 



insufficiency as composition suppliable with commercial power, but. It may 
constitute as an independent electric power unit, without carrying out a system 
interconnection such to not only composition but to commercial power. 
[0044]. (7) Although the storage battery used what comprises a iithium ion 
battery as many unit celis in each above-mentioned embodiment, various things, 
such as not only this but a lead storage battery, a Ni Cd battery, a nickel 
hydrogen storage battery, etc., can be used. 



DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

no ?|The entire configuration figure of an electric power unit 
|prawin9 m 2]The figure showing the composition of an accumulating electricity 
device 

: < 5]ThG block diagram showing the composition of a monitoring 
instrument 

> kv: h t]The flow chart of power consumption processing of a 1st 
embodiment 

[Drawing SfThe timing chart of a 1st embodiment 



The flow chart of power consumption processing of a 2nd 

embodiment 

[prawing 7jThe timing chart of a 2nd embodiment 

D 'si i |The figure showing the connected state of the power consumption 
means of another embodiment 
| Description of Notations] 
1 Fuel eel! 

5 Storage battery 

6 Charging state detection means 
1 2 Management too! 

40 Power consumption means 
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